Androgens stimulate the morphological maturation of embryonic hypothalamic aromatase-immunoreactive neurons in the mouse.
Gonadal steroids play an important role as developmental factors for the rodent brain and are implicated in the sexual differentiation of neural structures. Estrogens have been linked to survival and plasticity of central neurons, thereby regulating the development of hypothalamic and limbic structures associated with reproductive functions. Besides estrogens, androgens also contribute actively to CNS maturation. We have shown recently that androgens stimulate the receptor-mediated functional differentiation of cultured hypothalamic aromatase-immunoreactive (Arom-IR) neurons by stimulating the expression of Arom, the key enzyme in estrogen formation. In the present study, we investigated whether androgens are capable of influencing morphological differentiation of hypothalamic Arom-IR neurons. Androgen treatment, unlike estrogen, stimulated the morphological differentiation of cultured embryonic hypothalamic Arom-IR cells by increasing neurite outgrowth and branching, soma size, and the number of stem processes. This effect was brain region- and transmitter phenotype-specific; neither cortical Arom-IR neurons nor hypothalamic GABAergic neurons responded to androgens. Moreover, morphogenetic effects depended on androgen receptor (AR) activation, since morphological changes were completely inhibited by flutamide. Double-labeling of hypothalamic Arom-IR neurons revealed a considerable number of cells coexpressing AR, whereas cortical Arom-IR cells did not label for AR. Our data demonstrate that androgens function as morphogenetic signals for developing hypothalamic Arom-IR cells, thus being potentially effective in influencing plasticity and synaptic connectivity of hypothalamic Arom-systems.